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Brief CommunicationsCompletely thoracoscopic bilateral pulmonary vein isolation and left
atrial appendage exclusion for atrial fibrillation
A. Yilmaz, B. P. Van Putte, and W. J. Van Boven, Nieuwegein, The NetherlandsW
e describe a minimally invasive surgical technique
involving completely thoracoscopic bilateral pul-
monary vein isolation and left atrial appendage ex-
clusion for the treatment of atrial fibrillation.
In January and February 2007, we performed nine totally thora-
coscopic bilateral pulmonary vein isolations and left atrial append-
age exclusions. All patients (mean age 59.7 6 8.8 years) had
paroxysmal atrial fibrillation. Four patients had a history of repeated
unsuccessful percutaneous catheter procedures. Magnetic resonance
imaging of the pulmonary veins showed a left common trunk pul-
monary vein in one patient whereas normal anatomy was observed
in the other patients.
All patients were operated on under general anesthesia in the su-
pine position with both arms slightly flexed along the body. A slight
tilt of the operating table without repositioning of the patient was
sufficient for adequate exposure on both sides. Furthermore, in
case of an urgent sternotomy, repositioning of the patient was not
necessary. Three thoracoports were introduced on each side, the first
on the midaxillary line and a second 5 cm anteriorly through the
fourth intercostal space. The third port was inserted caudally of
the first port through the sixth intercostal space (Figure 1). Pulmo-
nary vein isolation was accomplished with the Lumitip dissector
and the bipolar Isolator Endo ablation clamp (AtriCure, Inc, West
Chester, Ohio). Isolation was confirmed with high-frequency stim-
ulation on the pulmonary veins in case of sinus rhythm. Additional
ablation was performed if isolation was incomplete. The Isolator
multifunctional pen (Atricure) was used for disruption of ganglionic
plexi if these were present. The presence of ganglionic plexi was de-
termined by stimulation of the proximal part of the pulmonary veins
with a high-frequency pacemaker. The left atrial appendage was ex-
cluded with a PDS Endoloop (Ethicon, Amersfoort, The Nether-
lands). Patients were extubated in the operation room.
All patients received warfarin sodium (Coumadin) anticoagula-
tion therapy for 6 months. Warfarin was stopped if sinus rhythm
was confirmed by 24-hour Holter registration. Warfarin was contin-
ued in one patient because of a history of a cerebrovascular accident.
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operation time was 134 minutes (range: 106–197 minutes). Blood
loss was minimal in all cases. Mean hospital stay was 7 days (range:
4–9 days). Two patients had unilateral paralysis of the diaphram but
no further complications were observed. After a mean follow-up of
284 days (range: 244–328 days) 78% (2/9) of all patients were in si-
nus rhythm (Table 1).
Discussion
Since 2004, a few papers have been published on video-assisted pul-
monary vein isolation and atrial appendage exclusion as a new sur-
gical technique for the treatment of atrial fibrillation.1,2 On the basis
of the limited number of patients, freedom from atrial fibrillation
was described between 80% and 91% after 6months postoperatively
compared with 96% after the Cox maze III procedure.3,4
In contrast to video-assisted pulmonary vein isolation, no mini-
thoracotomy or extra incisions are necessary in completely thoraco-
scopic bilateral pulmonary vein isolation, maybe resulting in less
pain and morbidity and quicker recovery. Exposure of the pulmo-
nary veins is identical in both techniques.
Furthermore, completely thoracoscopic bilateral pulmonary vein
isolation and left atrial appendage exclusion could be an attractive
and maybe less complicated alternative than percutaneous pulmo-
nary vein isolation. In contrast to percutaneous isolation, complete
Figure 1. Three thoracoports were introduced on each side, the
first on the midaxillary line and a second 5 cm anteriorly through
the fourth intercostal space. The third port was inserted between
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Preoperative characteristics Postoperative characteristics
Patient
Catheter
ablation
in history
Age
(y)
Duration
of AF (mo)
Atrial
size (mm)
Discharge
(d) Holter Warfarin
Antiarrhythmic
drugs
Holter
follow-up (d) Complication
1 Yes 61 72 50 5 SR No No 328 No
2 No 65 60 43 7 AF Yes Yes 313 No
3 Yes 56 228 55 8 SR No No 267 Paralysis of
hemidiaphram
4 Yes 39 156 NA 4 SR Yes Yes 312 No
5 No 57 192 64 8 AF Yes Yes 301 No
6 No 62 36 NA 9 SR No No 255 Paralysis of
hemidiaphram
7 No 59 36 NA 7 SR No No 246 No
8 Yes 63 144 48 7 SR No No 284 No
9 No 44 12 69 4 SR No No 244 No
Mean 44% 60 6 9 72 6 72 50 6 12 7 6 2 78% 33% 33% 284 6 32 22%
Warfarin and antiarrhythmic drug usage was noted for the day after Holter follow-up. NA, Not available; AF, atrial flutter; SR, sinus rhythm.isolation is easily achieved in all patients under direct vision and is
not time consuming after a short learning curve.
In conclusion, this is the first series of completely thoracoscopic
bilateral pulmonary vein isolations and left atrial appendage exclu-
sions for the treatment of atrial fibrillation, resulting in an excellent
short-term outcome. This minimally invasive approachmay contrib-
ute to a short-stay concept in the near future.
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A
38-year-old man had an abnormal shadow in the left up-
per lung field of a chest radiograph taken by his family
physician. A chest computed tomographic scan showed
a homogeneous tumor 10 cm in diameter with a string
of 4 beads along the fourth intercostal space, originating from the
posterior mediastinum and projecting from the spinal canal between
the fourth and fifth thoracic vertebrae (Th4 and Th5). Magnetic res-
onance imaging revealed a thoracic dumbbell-shaped tumor produc-
ing spinal cord compression in the extradural space (Figure 1).
Serum chemistry and blood counts were within normal limits and
the patient had no paralytic symptoms or cafe´-au-lait spots.
The operative findings were as follows. Under general anesthe-
sia, the patient was intubated with a double-lumen endotracheal
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